I. Amendments to the Specification 

Please replace the specification with the following. A clean 
version of the amended specification is enclosed as Attachment A. 

AN AIR-BAG 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority to GB 021621 1.3. filed July 

12. 2002 and PCT/SE2003/000909. filed June 4. 2003. 

BACKGROUND OF THE INVENTION 

[0002] THE PRESENT INVENT I ON The present application relates to 

an air-bag, and more particularly relates to an air-bag arrangement 
comprising a gas-supply duct. 

[0003] It has been proposed previously to provide various forms of air- 

bag airbags with a substantially rigid gas-supply duct configured to direct a 
flow of gas from an inflator or gas generator through specific regions of the 
air-bag which are to be inflated. 

[0004] For example, various designs of "inflatable curtain" have been 

proposed. Such an inflatable curtain is an air-bag which is initially stored 
within the roof lining of a motor vehicle immediately above the door openings, 
the air-bag i nf l ating, inflating in response to a signal from an appropriate 
s e nsor, sensor to form a "curtain" lying adjacent a side window of the vehicle. 
Frequently, an air-bag of this type comprises two discrete chambers for 



i nflation, on e inflation. One chamber being configured to lie adjacent the front 
side-window of the vehicle, and the other chamber being configured to lie 
adjacent the rear-side window of the vehicle upon inflation of the air-bag. In 
order to use a single inflator or gas generator to inflate both discrete 
chambers of the air-bag, it is convenient to arrange the inflator or gas 
generator in the region of the "B-pillar" of the motor vehicle structure, i.e. the 
pillar extending vertically upwardly between the front and rear side windows of 
the vehicle. 

[0005] As will therefore be appreciated, in order to ensure proper 

inflation of both of the discrete chambers of the above-mentioned inflatable 
curtain, gas generated by the single gas generator must be directed towards 
each discrete chamber. However, because an inflatable curtain-type air-bag 
must be inflated in a very short period of time if it is to be of value in a side 
impact situation, the gas generator must produce a very large volume of gas 
in a very short period of time. The resultant flow of gas is very aggressive 
and can damage the inflatable curtain if not carefully directed into the interior 
of the inflatable curtain. It is known to provide a substantially rigid gas-supply 
duct, extending from the single gas generator, in order to direct the flow of 
gas into the interior of the inflatable curtain. 

[0006] DE 2001 671 7U1 discloses an arrangement comprising a pair of 

divergent gas-supply ducts, each configured to direct gas from a common gas 
generator towards a respective region of the inflatable curtain. However, the 
provision of two gas supply ducts adds complexity and expense to the 
arrangement. 



[0007] DE 19850448A discloses a single gas supply duct configured to 

provide a flow of gas along two flow paths, into separate air bags, th e ait 
baas. The two flow paths b ei ng are substantially perpendicular to one 
another. 

[0008] The present invention seeks to provide an improved air-bag 

arrangement. 

SUMMARY OF THE INVENTION 

[0009] According to the present invention, there is provided an air-bag 
arrangement comprising a single inflatable element and a gas generator 
configured to inflate the inflatable olomont, th e element. The inflatable 
element d e fin i ng defines at least two chambers for inflation by gas from the 
g as generator, th e generator. The air-bag arrangement further comprising 
comprises a gas-supply duct having an end-outlet aperture formed through an 
end-wall of the gas-supply duct so as to have a diameter smaller than the 
bore of the gas-supply duct; and at duct. At least one side-outlet aperture is 
formed through a side-wall of the gas-supply duct at a position substantially 
adjacent the end-outlet apertur e , th e or e ach aperture. Each side-outlet 
aperture b ei ng is configured to direct gas out of the gas-supply duct in a 
direction substantially orthogonal to the direction of gas directed through the 
end-aperture, wherein the gas-supply duct is arranged to direct gas from the 
gas generator to one of said two chambers through the end-outlet aperture, 
and from the gas generator to the other of said the two chambers through 
sai4 at least one side-outlet aperture. 



[0010] Preferably, the gas-supply duct comprises a plurality of said 
side-outlet apertures formed in the side-wall. 

[0011] Advantageously, each of sa i d plurality of side-outlet apertures is 
arranged to direct gas out of the gas-supply duct in a direction non-parallel 
with the direction of gas directed through th o or e ach oth e r said one or more 
side-outlet aperture. 

[0012] Conveniently, said the inflatable element defines a gas-flow 
passage interconnecting said the two chambers, and wherein at least one of 
sate outlet apertur e s aperture is arranged to direct gas along said the flow- 
passage. 

[001 3] Preferably, tho or each one or more outlet ap e rtur e apertures is 
arranged to direct gas along sate the flow passage is arranged to direct said 
the gas in a direction angle at approximately 45° to the axis of said the flow 
passage. 

[0014] Advantageously, the inflatable element is in the form of an 

inflatable curtain. 

[0016] Conveniently, the gas-supply duct has a curved or bent 
configuration. 

[0017] Preferably, the gas-supply duct has two linear regions, the axis 

of one said linear region making an angle of approximately 45° to the axis of 
the other linear region. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] So that the invention may be more readily understood, and so 
that further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings, 
in which: 

[0019] F I GURE Figure 1 is a side view of an air-bag arrangement in 

accordance with the present invention, illustrating the arrangement fully 

inflated, to provide an inflatable curtain within a motor vehicle; 

[0020] FIGURE Figure 2 is an enlarged side view of the air-bag 

arrangement of the present invention, illustrating the flow of gas during 

inflation; 

[0021] FIGURE Figure 3 is an enlarged perspective view of part of the 

air-bag arrangement illustrated in Figure 2; and 

[0022] FIGURE Figure 4 is a view corresponding to part of Figure 2, 

illustrating an alternative embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0023] Referring initially to Figure 1 of the accompanying drawings, an 

air-bag arrangement 1 is illustrated in the form of an inflatable curtain for use 
in a motor vehicle. The air-bag arrangement comprises an inflatable element 
2 which is secured along its uppermost peripheral edge 3 to the roof structure 
4 of the motor vehicle. The inflatable element 2 comprises two discrete 
chambers §r-© 5 and 6 . In the arrangement illustrated in Figure 1, the right- 
hand chamber 5 is configured for inflation so as to provide a curtain lying 
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adjacent the front side-window of the vehicle, whilst the left-hand chamber 6 
is configured for inflation to form a curtain lying adjacent the rear side-window 
of the vehicle. The two discrete chambers 5 and 6 are interconnected by 
an elongate flow passage 7 running parallel with and adjacent to the roof 
structure 4 of the motor vehicle. 

[0024] In a manner known por so , the inflatable element 2 may be 

formed from two sheets of fabr i c, fabric which are interconnected by s e ams, 
seams or, alternatively, by using a one-piece weaving technique in which two 
sheets of fabric are woven s imultan e ous l y, th e simultaneously. The sheets of 
fabric, fabric in selected r e gions, b e ing regions are co-woven to form, in those 
selected regions, a single sheet of fabric. It will therefore be appreciated that 
each discrete chamber 5 and 6 is defined between sate two sheets of 
fabric. As illustrated in Figure 1, the interior volume of each discrete chamber 
5 and 6 is further sub-divided into a plurality of inflatable zones 8. The 
plurality of inflatable zones 8 may, for example, be defined by lines 9 of 
stitching between the two layers of fabric forming the inflatable element 2. 
Alternatively, the discrete inflatable zones 8 could be defined by co-woven 
regions of the fabric. 

[0025] An inflator or gas generator 10 is provided, the inflatable gas 
generator 10 being located within the roof l ining structure 4 of the motor 
vehicle. A gas-supply duct 1 1 extends from the gas generator 4©r 10 through 
a curved fabric inlet sleeve 12 of the inflatable element 2, and terminates at a 
posit i on an end 13 located inside the interior volume of the inflatable element 
2. As will be described in more detail, the gas supply duct 1 1 is configured to 
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direct a flow of gas 44r 14 from the gas generator 10 towards and into the 
forwardmost (right-hand) chamber 5, and also to direct a separate flow of gas 
1 5 from the gas generator 1 0 towards the rearward (left-hand) chamber 6. 
[0026] As illustrated more clearly in Figures 2 and 3, the gas supply 

duct 11 takes the form of a generally elongate rigid tube having a slightly bent 
or curved configuration so as to define a first substantially linear region 16 
arranged to extend generally parallel to the axis of the flow passage 7, and a 
second substantially linear region 17 angled at approximately 45° to the first 
substantially linear region 16. Therefore, it will be seen from Figures 1 and 2, 
that the gas supply duct 11 is configured to extend away from the gas 
generator 4^ 10 within the roof li ning structur e structure 4 of the motor 
vehicle, and then to turn so as to extend downwardly into the interior volume 
of the inflatable element 2. 

[0027] The end 13 of the gas-supply duct 11 is partially closed by an 

end wall 18. However, the end wall 18 is provided with an outlet aperture 19 
therethrough, to permit the outflow of gas produced by the gas generator 10. 
Additionally, the side wall of the gas-supply dust duct 1 1 , in the second linear 
region 17 thereof, is provided with a further outlet ap e rtur e 20, the furth e r 
aperture 20. The aperture outlet 20 again bei«§ is arranged to allow the 
outflow of gas from the gas-supply duct 1 1 . The furth e r outlet aperture 20 is 
arranged to be substantially adjacent the end wall 18 and its associated outlet 
aperture 19. 

[0028] The dimensions of the outlet aperture 19 formed in the end wall 

1 8 of the gas-supply duct 1 1 , are carefully selected so as to allow flow of gas 
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therethrough, whilst also providing a throttling effect within the second linear 
region 17 of the gas supply duct 11. The diameter of outlet aperture 19 is 
smaller than the bore at the gas supply duct . Thus, as gas generated by the 
gas generator 10 passes along the gas-supply duct 11, some of the gas 
generated will be allowed to exit the gas-supply duct 11 through the end 
ap e rtur e 19, but a l so a aperture 19. A turbulent flow of gas will also be 
triggered inside the end region of the gas-supply duct 11, which will ensure 
that a second flow of gas also exits the gas-supply duct 1 1 , duct 11 through 
the further outlet aperture 20 located in the side wall of the gas-supply duct 
11. 

[0029] As illustrated in Figure 2, the end 13 of the gas-supply duct 11. 
enters the interior volume of the inflatable element 2 in a region generally 
above the junction between the gas flow passage 7 and the right-hand 
chamber 5. The flow of gas 14 exiting the end outlet aperture 19 is therefore 
directed towards the right-hand inflatable chamb e r 5, whilst th e chamber 5. 
The flow of gas 15 exiting the side outlet ap e rtur e 20, aperture 20 is directed 
in an orthogonal direction, into the flow passage 7 to be directed by the flow 
passage 7 towards the left-hand inflatable chamber 6. It will therefore be 
seen that the single gas-supply duct 11, duct 1 1 serves to direct gas in a first 
direction towards the right-hand inflatable chamb e r chamber 5 , and in a 
second, substantially orthogonal direction, towards the left-hand inflatable 
chamber 6. 

[0030] In the configuration illustrated in Figure 2, the gas-supply duct 

11 is configured to direct the flow of gas 15 exiting through the side outlet 



aperture 20, in a direction at approximately 45° to the longitudinal axis of the 
flow passage 7. It will therefore be understood that the gas-supply duct 1 1 
has been carefully configured so that neither the flow of gas 14 exiting 
through the end outlet aperture 19, nor the gas flow 15 exiting through the 
side aperture 20 20^ impinges substantially perpendicularly on any part of the 
structure of the inflatable element 2, especially the peripheral seam of the 
inflatable element. This avoids the gas flow potentially damaging the 
structure of the inflatable element 2. 

[0031] The above-described embodiment of the present invention has 

been found to be particularly advantageous because, as the second 
substantially linear region 17 of the gas-supply duct 11 is angled at only 
approximately 45° to the first substantially linear region 16, then the gas- 
supply duct 1 1 does not extend substantially into the inflatable element 2. As 
will clearly be seen from Figure 2, this arrangement provides the desired 
directional flow of gasr gas with the end 13 of the gas-supply duct 1 1 located 
near to the periphery of the inflatable element 2. This is particularly 
advantageous because it allows the inflatable element 2 to be folded up into a 
relatively thin package, without the need for the end 13 of the gas-supply duct 
11 actually to extend into the folded package. A relatively thin folded 
inflatable ele m e nt element 2 has clear benefits in allowing a more compact 
installation, ready for deployment. 

[0032] Turning now to consider Figure 4, a slightly modified version of 

the gas-supply duct 44- 11A is i llustrat e d, illustrated in which the first and 
second linear regions 16, 17 16 and 17 of the gas-supply duct 44- 11A are 
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arranged to be substantially perpendicular to one another, thereby to give the 
gas-supply duct 44 11A a generally L-shaped configuration. In this 
arrangement, in addition to the end aperture 19 formed in the end wall 18 of 
the gas-supply duct 44 11 A . two opposed side outlet apertures 20 are 
provided in the side wall of the gas-supply duct 44 11 A , As illustrated in 
Figure 4, this arrangement therefore provides a flow of gas substantially 
downwardly into the right-hand inflatable chamber 5, a flow of gas 
substantially axially along the flow passage 7 towards the left-hand inflatable 
chamber 6 (not illustrated in Figure 4), and a further flow of gas towards the 
forwardmost region of the right-hand inflatable chamber 5. However, in this 
arrang e m e nt, arrangement in which the gas-supply duct 44 1 1A is bent or 
turned through an angle of approximately 90°, it is essential for the end 13 of 
the gas-supply duct 4-4 1 1A to be positioned further into the interior of the 
inflatable element 2, so as to prevent either of the flows of gas exiting through 
the side apertures 20 from aggressively impinging on the interior structure of 
the inflatable element at a position too close to the outlet apertures 20. 
[0033] In each of the above-described embodiments, it should 

therefore be appreciated that the combination of an end outlet aperture 19 
and one or more side outlet apertures 20 formed in the gas-supply duct 1 1 
and 11 A , serves to direct flows of gas out of the gas-supply duct along at 
least two paths substantially orthogonal to one another, which can therefore 
be directed towards different parts of the air-bag arrang e m e nt arrangement 1 . 
This configuration of the gas-supply duct means that a single gas-supply duct, 



having a relatively simple construction, can be used to direct flows of gas 
towards the two discrete chambers 5 and 6 of the inflatable element 2. 

I n tho present sp e c i ficat i on "compr i s e s" m e ans " i nc l ud e s or consists 
of" and "compr i s i ng" m e ans " i nclud i ng or cons i sting of". 
[0034] While the above description constitutes the preferred 

embodiment of the present invention, it will be appreciated that the invention 
is susceptible to modification, variation and change without departing from the 
proper scope and fair meaning of the accompanying claims. 



